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(57) B8»] 

run mwojuit s r a M*a*s9*«:«ffl-r 

So 

^OECCyn^^ ECC7U7^A (ECC_BL 
OCK_A) kECC7ay*B (ECC.BLOCK 
_B) <0 3^ !MS»^60ECC7ny^AO#*ii 

E C cyuy^BCOE CCfflak^ra^CBHM 
U ECCjratf»7tSi, ECC7Py*B<OW8? 
^OW**HS6L, «H»^5©ECC7a7*A©« 
*ii*^»T-rSfc. ECCfflS*BBJ&"TSfc4:feJc. 
«WS§A^e<DE C C 7n y * B Ot*ii**BB»t So 




afflMBSoaaiKWifiLT, H&iei2!g#atc7*-fe7.-r 
tf»«ii*««ff t>n, /o 

<fc3iiuf2f2«#M=S©iiuf27 KbX'xOfflOf-^Otf 

127 Hl/7%%4tac t^r#Slti:-rSx— £7*-trX 
IHfliSB. 

ux-r fcx-^icft-in-r* e c cx>n- Kjaat, c 

DNtf&H 3 ] fuf 2f2fS#a fc U- hf©f- 

m -r « fisfcJl 2 e® © -r- * 7 * -fe x ffltttt 

Bo 

rat jjag 4 ] mi a^issaa^ j: tfsssaaafc:** is l t 30 

WORT F UX#*e#«*«B£T 3 7 K ECC/ 

astifef-*»::»LTfTten*wiEKt>irjE«iaa:, 

2>rctf)<Dmgl<07 b'V 37 Fl/X^4¥g 

tilt27KbX^#a*3J;a : 7Kl^X«$&#at±, fuf2 
oTlffL, JO 



iNfBfW 10- 1 2 4 9 9 5 

2 

Mf2f2tt¥afcS>fL.T. tuI2Sl0^n-y^<l^io < J;0* 

- 2 <D AtiJ* WTt>4a 3 c £ Sr^S* £ f S -r — £ 7 * -b 

rat^jg 7 ] t*-* straw sKit^a t , 

^sists^tojaair nit, l r, t5f2i2it#afc 7 ? -trx-r 

HiJI27 F UXfcBWMMTtfJ t) tft*.TfWHEtt#ate#» 

Hul28SM#a £ & L T * MI27 F UX«l&#a J: t) W» 

huIB^^'J t- ■< #*D#at±, tul2 CZ^'Jf^ £rfuf2!2is 
#S±T-<97 FPX##fScf 3<fc-5 ICEIL, 
MI27 Fl/XS4#Stt, WI2C 1 /<U-r-r <tl/C 2/^ 
U f-f?f-?t{fW5 E C Cx>3-FJai^ff?3 

F 1>-X ^rfg^-r 3 C i: &!&® t T S 5 s - * 7 * -fe Xfijffll 

8 ] MI27 F UX«^#at4, MSB C 1 / < 'J 
T--f *t>"C t"— £ t ttiO-f ^ E C Cx>n 

- Fftrai, feit/x-^^fiiE-rs e c cx^-Fjaa 

«rfiatcSi:i6T7^-bX-rSfc4607 

UT, f-?tCl/<yf^*J;tfC2^Ur^*7i' 

&m 7 tcf2«iD7 ; - * 7 * -tr XfMSP^Bo 

Lfe±tfS*3i**tf-5T r — ^7^-bXS«ffll^r}£t^v» 
T> 

sscffla©5!iaoR»T^o t © tc j: « sat si2«^B«R(T^ 
©TFuxfr&o-r-i'oiiftfflL^ mv®.mm<» 
mmvmtDffifecD t, ©ic i sMfefe«gB©taf27 f u 

*Jf2ffii!cSa£D7 F UX^rf(rf2I2«gHli:^ U TB##SiJ 
T*«^-r SCi:«:!tf^i:-r57 f -^7^-trX fiJP^S . 

[0 00 1] 

lEjaia, fesv-'fi-r— *<g2£sasn:*5tt;5 s ram^o 
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(3) 

3 

[0 0 0 2] 

.X^ (MD : m i n i d i s 

ji?i££-fT-3Ji-a\ faassrctts^omfifcfes i 

E C C (error correcting code) 7n <y ^icfctLT, 
llOSRAM (static randomaccess memory) £r#J.1§ 
U fcfcfro, ^SSBSgCfflatMff LTE C C^P<y 

fflW±OS R AM*S(JSC k*'#i6tl5„ J«T, IK ^0 
W<E>{£t±, 20©SRA M^ft^ftfg lOSRA 
' M, l20.SRAMt«f^c:fctt«..- 

cooo3] ig»^c{±, isg-r^-r— 

S R AMtcB^Snfc^'-^S^tHU ?Of-^ 
tCK C 2^'J-r-r;&ttira.Lfcfc<D OUT, ECC7 
n>y^i;^-3) 31 2CD S R AMfcfgii^So ^fti: . 
M?tLT, fS2<DS R AMKfE^£ftfcE C C7n-y £ 

mmmic*. ^ rmmsnrc ecc^d -y ztum 2 © s r 

«, Wi2<DS R AMlcS^&Sft/iE C Cfuy^^m 
WIjE U nTiE'&<D E C C fu y 1 <D S R AMtf 

[0 0 0 4] C£D<fc3&C, S R A M# 2 O^tt e>ftT</-> 

zrcib, %cmm%%ic£%>m§ffi®mt, e c cx>^- 

rSac «fc«?9F-^frJBLa*«:tt E C C 7 s =J— ^"tc U17- 
HiE*Ki*^ffLTSlEfTt* ci: #T-#S 0 30 
[000 5] 

[K^»Stb«J:3i:-r«KS] b*>L*^P>. S R A 
Mtf 2 0^*e>ftT<^S/c:46, ^XiSii?*^< £t>, [e!S§ 

ZUSrctbiC ■£t>\c$\%!>T>7*.7.m<0>' s >v7T S R A 

M*ffls-ra*\ EccsnEjQ3<oiH]&*ii£&-rj!>\ 23 

[0 0 0 6] *5%miZC<D£?%:Vimz&&T%:-£rirc 40 

ms.mvm^mK>miE^mz.m^ sra 
^-arsc^^T^si^frstcoTrsSo 

[0 0 0 7] 

[KH#»i*-rSfci«>©#&] »3&g 1 tcfBigcOT^-^ 
7-*-trXSifJ§iJ=gBfi, f-ffcEttrSEft^ai:, ffi 

©jfi&<D:r F^x^ft^-rsr Fi^xf§£#a£, r f 



1# FjfJ^ 1 0-1 2 4 9 9 5 
^mL^it/S^ii^fTfetlv TFbXfg^aii, 
cDF/r£<a&©£<fcSfEtt¥a<E>y FbX'NOffiCDx-* 

mmm<o r f ux sri^-r sct^atn, 

[0 0 0 8] »*R6fcl3K07*— *7^-bX««*K« 
«, 7*-**Ettr«Ett^ai:, tHKWeo«»lc» 
JSLT, E*#aK7*fcX«fc»©*»©7'FU'X 
?r|g^-r S 7 F UX5S£#® fc» T F l^X^B^f JT-gj 

9 si*. TK*¥ac«t&r s r F.ux«*a#a mi 

<D-?u-y?m^*&£.-?zmi<D¥£3i^m£, mint 

R^-rsie 2 ©«£#a 7fw«S¥imb 

FUXftiSfgti, « 1 O^n >y *«^j3<fctf» 
2©*ny*fi*fcfieoTftf£U fEU^aicfcfLT, 
31 1 d ^ n •> ^M^43J: tfS 2^D>y ?m j ^<0±L?>± 

[0 0 0 9] JcIBKOt*— *r^-feX*J»Se« 

/<U7Vft4n#ai:*«*., E«#a»c*#LT, ZKU 

x«a&#a* t)^»aa-e«»*n«7' fuxjc^i-sx 

-^OBE^ffibfeJ: t>"9 * 4HfT toft, / < U -r #Sa 
fglt C2;^Jf-f £!21S#a±T'<07 K UXA^ft 

<j;r>*c 2^'Jf^^f- ^tcftin-TSE c cxvn— f 

< fif f -**rar*(«wfla3WT*3ns*&K:*i/'' 

[0 0 10] W^9l;:fg«cof f -^7'^-bXS«^j£ 
ti, S§f«S©iSilOHlT£Ofe Oic i 3Et8iCBi^ 
<?D7FUXA^<?)-r-^tD^aL*V WRttBlOAa 
<Dft&<DRlTjgC>fc<DfC iSIBtt^HOZ FW-X'NCOffitD-r 

{c, iMWWJOT , FUX*»^U «BWSSI07'FUX 

So 

[0 0 1 1] g&£]Kl (cfe«Jc0f f -^7'^-lrX$!lffllSH 
{c*5v^r^i, Mm^mt>\ 7*— **E*U, TFl^Xlg 

-trX-rsrci6©?liS07'FUX;S:^U 7F1/XM 

#a*^, t f u-x£B$7j$jt?ffl 0 gx. rta«#atc«*& 

t5o ?LTv ES^atcJtLT, 7Kl/Xil&faJ: 
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ao«iaoBf^OtOfcJ;*!Ettt#aoBf&07' FUX 
[0012] MI^HefclEttOx— *T*-bX»JW«B 

*«J:tf7FU7«ie#SJ±, ilO*ay*i§fe<J:tf 
[0 0 13] l«*ffl7JciB*07*-*7 F *-bXM»S«' 

LT. 7K^«»#aJ:0W»W"efi»ftSn*TFL/ 

U^-ff*to*att. C2^y^*E*¥.a±"e<D7'F 
UXtfSHISrr S £ a fcKBU T F ux«^#a«*. c 
l^U-r-f *£5C 2^1U-r-f *f ? — ^Kfl-ftrTS E CC 30 

[0 0 14] »*K9fcS5«c07 f -#7'*-feX«»^rft 

Iffli(D7Fl/7^£L, ffiiS07 
[0 0 1 5] 

C»BaoHSKO»tt] Hi tt. *«SIOf-?7>-bX 
7*2 1f^>T*— FJf>7* h^*-F¥^6a 



**BB¥ 1 0- 1 2 4 9 9 5 

tC^Lfc^, SRAM 10 ce«#®) tC{&f&f££ 

[0 0 16] S R AM 1 0<D§ftte. fl&Rtf 1 *iJ\*v 
F (Mb i t) T% 2ECC70 7^f-^^eif5 

fn©ECC7P7*SECC-BLOCK-A, EC 
C-BLOCK-BfcPf^dfctc-rSo aiHS4B^6 
S R AM 1 0^<Dx— *©»£5&2Md\ E C C ~fu y % 
#{£~c\ ECC-BLOCK-Ai:ECC-BLOCK 

■ -B^stcfffenscfcd^ftsnTv^o 

[0 0 17] tgISS§4 B^SSRAMl O^E C C7 
ay^©#*i&#jWKfcS4:. E G Ctp - FSB 5 B 

3 Erf ofr? J; -5 KftSnn^o 
[0 0 18] I Df^~ FSB 6 B&, J?f5£<0 I D*-rn 
-Fn«t5^^ntV^ 0 7\*^V7VI/8B7 B 

^V^l/fltaSrSiS-r^atca^nTV^Sa EDC (erro 
r-detecting code) fn- FSB 8 B te, EDCf^-F 
5ffl31«rj£-r«t , 5fc38:$nTV^o DRAM9B&, ED 
Ct^-FSB8 Brt^co^-^EttU J5rfi<D**r5 

[0 0 19] — 15, IBSft DRAM9A&. #SBfr& 
A^jSnfe'?— **E«"rs<J:3K:&SnTV^o ED 
Cxvn— F»8 Afcl:, D R AM 9 A £ DMShftr 

— *k:**lt EDcsfwou a^-r^o X^VrTVl/ 

SB 7 Ate, E D F95<kO«IS*nfe7 ? -^t 

I Dxyn- F8S6 Afcj\ ' X*9>7Vl/gB7 A^6<D-r 
-Z\CFftfe(D I D^x^-FLfc&O^ttlmU SR 

AMI OlC^-TSiSlCft^ftT^So 
[0020] SRAM1 Oil ±5ELfc«I:3fc:. E C C 
-BLOCK-AhECC-BLOCK-B<D2^E 

A^tlfcy*— ECC — B LOCK-Af /*: 

te: ECC — BLOCK — B£ LT^Stc#^^^n§ £ 
5}c4^ntt^o S£o"c\ SRAM10ii\ ECC_ 
B LOC K_A*Etttt"5«B«i:. ECC_BLOCK 
_B *Ett**««fc#fflSttT^S C £*<T' 

[0 0 2 1] ECCx>n— FSB5A OWr-ffflM^ 
a) tt, S R A M 1 0 IC E C C 7n y ft* 
fc, *T<nc, ECCx>3-Ffflffl*BHSftU ECC 

(errorcorrect ing code) ^Er-r— #l£{»l1jcr3"<5 <£ 5 
^ntv^o fEl^iUt C<OE C Cxyn- FSB 5 A 
K<fc5E CCtDf^iPtt, j?§CK C 2**1^*1 1 leTT 



-4- 
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0?Tfc>ft£cfc3tC&£ft"CV5o S R AM 1 0&Cf2tg2 
n/cECC7o7^fi, SSBS84 AfcJcDK^fcBStU 

CO O 2 2] «IMHHF^V<3tt, XH883 £t)ft& 

[0 0 2 3] 01 fcJo^THu S^fclSS«FT*S R A 
Ml 0^r^±2otc^TE^Lfc^ URgt&lo 
OSRAMlOTljSShSo 

[0 0 2 4] H2<D#>f F*#RgL 

t. s^o«ra#wiK:^^Tiawrso *»*c* i e 

CC7o7^^f-?ft ^y^7^:/2lci; tig? 

^to^n. tssi§8 4 Bjc^a&snso WH8B4 Btc«*& 

*ttfc-r-*tt, *CTffl««Ultf*Stifc», 1EC 
C7o7^f-^CSRAM 1 O<D0J*tf E C C 
__B LOCK_Afc«#i&i;n£o ^<D£^ KtcEC 

11t>ft2> 0 E C CfiUltf»TLfc'r-*3yiH*n 

[0 0 2 5]-^ ECC_BLOCK_BtCfel/^T 
Ktctgg|g§4 B?I)^ECC_BLOCK_Blcff 
i&Stlfc 1 E CC7ny^Of-*lc3trs ECCjfi 
S^fTbtlSo fi£oT, «««8H. ECC_BL0CK 
_A^\CD#£&^£, ECC_BLOCK_A^5W 
s\<D&jj£. E C C_B L 0 C K_B IcS^ji^nfc-r 

e c c«ui3yttfTLT«F»«n?*?Tsn 

[0 0 2 6] ECC_BLOCK_Blz::j3ttSECCffl, 

Sfc. ECC_BLOCK_A^lECC7n7^ 
O-r— #tDSf?ii*tf»7-rs fc, iS'SJC E C Cflyitf 
HifiSnSiiifcfc, «W884 B*&ECC_BLOC 

K_B^\cof ? -^cos^^^r^^n^o 

[0 0 2 7] &IB884 B*p5. SRAMlO^OlEC 

ccyP7^f->ics«Ec cflyncE-rsps 

*6EC C_B LOCK_AJC-r— *0»*a^BBi& 
E C C_B L 0 C K B ^BWSB^co-r— ^OtH^^Bfl 

te^n^Wi:, {&sagS4 ba^ec c_b lock_ 

Bfc^-^^^a^MJASnsWHAOHlffiOWM 

T 1 rct:MPK3:£o 

[0 0 2 8] S R AM 1 0^&i1>S5'\4)7 ? 
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— 08888 4 B^SS RAMI O^NO-r—* 

J: D Bfi£<JDWM7£tt^ < frfoft S c t £ ± 
5, «M8B4 BA^6S RAM 1 O^O-r— 



RAMI 0^^^g|5^\c0tii^^7bTl/^l/>f r "^tC 
KS988 4 B^e^Srfe^-r— *^±»#StiTLS -5c 

[0 0 2 9] @3^^>f^>yf-v-h^#SL 
T. !3a«F©«ia¥BBfc:ov^TKWr*o 0>Jx.tf. SR 
/0 AMI 0©ECC_BLOCK_A^5$H84A'\fiD 
1 ECC^Py*»07 ? -^OtB*tfBBtt*tifci:#, 
SRAM1 0CDECC_BLOCK_B£:fc^T&, 7 
fi. 1ECC7D7 ^^O-r— * tO*#3i^«7 U 
E CC«UItfHIJfi*nao tLT, BrSOBSHT2/£tt 
int, £ C C_B L O C K_A^\C0^— Z<0 

[0 0 3 0] EC C_B L O C K_AA^S^IB8B4 A'X 
Of-JOIH^ fcitWSP^S E C C_B L 0 C K_ 
A^Ox— *0»#&##«7^Si:. 0243^^0 1 
20 ^UT^fcttftrTSE C C9BM»M1&t£tiZ}itt>tc. 
E C C_B LOCK_BtCfe^Tte. ECCfflStfSS;* 
^^-#0^88884 A^flDmilA^BBteSnSo 

t. m&tommT 2 mfmtiT* ^as^s ecc_bl 

O C K_B A(Df-^^f tM*«^ni.o CCO^ 
-T-etcSWSB 4 A^\0-r-*coa*A^«7 Lft7F 

[0 0 3 1] C<Q£5tC. SRAM1 C\a)f-^OS 
S R AM 1 0^6SWS84 A^O-r— #Otti 
*«feOHf^O«FH^tiB5H±«c:i:tcj:t), SRAM1 

^95*^6 S RAMI OUlx— *tf«#&£nfcfca6££ 

[0 0 3 2] 0 2 4o<££/0 3tc:Jo^T, SM88 4'A*5<fc 
tfaH884 BlcfcttSJUSWu 1 bfo^>U7;Wc 
SfcftSaV S R AM 1 OtCft-f^— *<DBS#&*l:13 
<fet;»*ii*J±8lfy h-fofTfcn^o fitoT. SRA 
Ml 0h<Dm<D^—^<D^mt, Xhmc&Zo * 
CT\ x-^^iM«:fToTV^V^^O^^. ECC 
40 x>=r— KS5 5 ASfcttE C 0x33— KSB 5 B (JXT, 
E C Cxyn— KoP5 A£ E C C-rn— F&P5 B*%£ 
»TECCa7 5fc*5c:fcJct5) t(Dm<DT—$<D 
*Z>K) tK), fccfctfl Dx>3— KSB6 ASfcli I D^n 
-K»6B («T, *U Dx>:i— K3B6 Afc<fctf I D 
7*3— Kg56 B^Sc£#T^3$Atfi;*J>r>£:7x-X6 

[0 0 3 3] Bl4l* % ECCZ375. SSIBSS 4 A <fc tf 
SI188 4 B (J£0\ ^Ii8§4 Atmm§%4Btt%t*bT 
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6t, S RAM 1 Oi:WlTf- ^W^^S^ 
SRAM1 0^«LT«$gf 37 Kb-X£:#££-r£ 

[0 0 3 4] E C Cf-^SE^tBb7 FbX^x^b- 

lHl£&cfc!9^^n3n>hD";I/^tcS^-T. EC 
C375tf, E C CMiCfe^TS R AM 1 0 &cKfg£ 

• ^tsrami oic-r-^^m^tst^ifcm^^TV 

[0 0 3 5] W&m^r—Z^T KbX^x^U— £ 2 4 
T, ^!E£34#S R AM 1 OlClil,TT—$<Dmfr& 

^b-^2 5 (7KUX^4fg) fcfc, 3>hu-;WI 
-^cgc5^T. ^AtB±/^>^^x-X6^ SRA 20 

[0 0 3 6] -feb^£2 6 (7Kl^X«^gS) W\ E 
C C f -?H*IH L 7 H 1/7 5^1* 2 2 , ECC 

f-^f *a*7 fu^^i*u-* 2 3. 

*ffl7KU^x*U-?2 4, ^^WSAffi^f- 

^jU *OV^tl3b^aS5WtS RAMI OOADRiS 
^^7 FUXMX3 0^LT«l&^ *5fcasnT 

[0 0 3 7] ECC375I4, E C CMI^t5 
SRAM1 OIcW-TSt*— *0«»ffiL*5c};tf»*i&# 

{lit. rty7T\a\S&2 7%:ftLTs SRAMlOi:^ 

7-2 714. 3>hD-;l/IU£SJ;i9m*&^n3n>hD — 
;Wl^cfr3v>T, ECC37 5^6UJASnfef-* 
^T-^/U3 UCgtti^n, SRAMlOlcWtSSh 
S*\ Sftli S R A M 1 0 J; DR*(ilS tiftf-* E 

[0 0 3 8] £«H»4tt 1 E CC7o7^W-^ 
*#*E3i2?nS3b\ *fctiS R AM 1 0^5S«Bffl4 
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[0 0 3 9] Hfi«c % nSPAffi^l-rv^^x— X6i4. 
1 E CC7ay^Of-#OS RAMI 0tC*f-T3g! 

©AW^S?**!*.. ^7 77 2 9(1 a>hn-;l/[Hl 
(S*0«l&sn«3Vhn-;HB^»z:»^T, *KSA 
tB^-O^^x— X6A^ S R AM 1 OtCT"— *^K2S 
*ft5)b\ SfettS R AM 1 0^6ngPAU3*^>*7 

[0 0 4 0] S R AM 1 Otcte, AD Rffi^D 

ifcrrsfiS?. fcitfT*— *^X3 1 ^LT8 if y 

[0 0 4 1] H4^L/£7FUX^JS8lHiK2 
1 ^^~r§7KUX«^^SeoT. SRAM10tC*f 

*^^vm-b*SLTV>5 0 ^Dy^fflfREF 
CK^xREFCK fcfcv Tfiffiffl** 1 8 0fifc»-f tiS 
ct^i:II?nTV>§o 7^F^^-y;H^XWE 
tt, x R E F C K OH 3 ^ o 7 ^St: 

HJtBLTL U^l/lC^fbU SOREFCK(DHI/^;l/ 
^<DSffcKJ;oTHl^;W;:H§o XWE^LU^l/tO 
ffl, SRAM1 OODATflB^SStT^hO-r— 
S R AM 1 0£»S5&$n£o 

[0 0 4 2] 7^ F^*-;/;WI^X0Ete\ REFC 
K CD L U"*;l/2r>S H l^;l"\o£ftfc: 3 ^ n ^ ^SicH 
MLTLU^;WcSfl:L> *OxREFCKOHL/^;I/ 

S R AM 1 0OD A TSW6 8 If ^ hOf-^tf 
BfcMtiSnSo 7Hl/X4«iB2 1 k:J:oT*J««tl 
ft7Kl/XffADDRESStt, 3/2*ay^«lc 

[0 0 4 3] C<D£5lC 3^D7^#ffit*SRAMl 
0 tc*|~r& l ;W hco-r-^OAW^^a c 

cntts %^#5«fe^a^^u^^a7?oAai* 

SrfT^CliiA^SSo ECCJBlli/WhSOiB 
IT'S?), *DiEL«ia*fT3EItt*^<-r«c4:h:* 
BTIEj!g*«r±*f5CfctfT*So COifiB\ Cl^ 

[0 0 4 4] B6fcfc, SRAMlOICffifiSnSlEC 

^tc^-Tctatc, l^ECCyo7^O7FUXfi0 
Tlill 5<D 1 6 If y hTS^n, SCJlSlfclf y b OTbm. 
fcT*y h7*£D* «WlRlfclfvh871Slf*y h 1 5*i: 
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// 

A (WT. 1 6Jt»-e*-T) ^(/8 0MD0TS 
0. fro, If y h 8711^7 h 1 5T*SSn5±ffi7 K 
07!>MB. lOTbSlB, 2 071iS2B, 3 0 
7il3B, 4 07^S4B. 5 071S5 B. 6 07^^6 
B. 7 075S7B. 8 071M8B, 9 07i^9 B. AO 
MAB, BOJ^IBB, COMCB, DOT^jMD 

B. E OJiHE B x *J;t/F 07iSF BTfeSo 
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